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1) Sum of Common demersalķSoleķMonkfish 
etc.ķPoor cod and Rays and Other demersal fish
 for tƷƐƖѶƒŋƑƏƔƏ

















1 0 0 0 0
0 1 0 0 0
0 0 1 0 0








ՊՍՊ |ՊƔSPENCE ET AL.
 for t>1ķ_;u;;-1_흐z,t,ibv-mbm7;r;m7;m|nŊ7bl;mvbom-Ѵu-m7ol-ub-
-0Ѵ;1;m|u;7om0b|_1o-ub-m1;Λi and Ribv-mn×nl-|ubb|_|_;
1omv|u-bm|v1_|_-|Ribvv|-0Ѵ;ķ|_-|bvlimk→∞ Rki =0. Ri and Λi7;v1ub0;
|_; 7m-lb1v o= vblѴ-|ou i  b|_Ri∼gR( ⋅ ) and Λi∼gΛ( ⋅ )ŕ =ou vol;
7bv|ub0|bomvgR and gΛĺ|t=1ķz(1)i bvv-lrѴ;7=uol|_;v|-|bom-u7bv-






v;mvvķ흁(t)ķ-m7|u|_ķy(t)ķ bvvrѴb|r bm|o|_; Ѵom]Ŋ|;ulv_-u;77bv-
1u;r-m1ķδķ-m7|_;v_ou|Ŋ|;ulv_-u;77bv1u;r-m1ķ휼(t)ķ|_-|bv








































ƑƏƐƔő Őv;; "rrou|bm] bm=oul-|bom rr;m7b  =ou lou; 7;|-bѴv
-0o||_;vblѴ-|ouvőķ-v;ѴѴ-v7-|-=uol|_;m|;um-|bom-Ѵo||ol
$u-Ѵ "u; Ő$"ő Ő" 	-|-0-v; o= $u-Ѵ "u;v Ő	$!"őķ
ƑƏƐƔőĺm|_bv;-lrѴ;ķom;o=|_;-|_ouvķķ_-v|-h;m|_bvuoѴ;ĺ



























































ѵՊ|ՊՊՍ SPENCE ET AL.
1. Common demersalĹ $_;v; -u; |Ѵ-m|b1 1o7 ŐGadus morhuaķ
-7b7-;őķ_-77o1hŐMelanogrammus aeglefinusķ-7b7-;őķ_b|bm]
ŐMerlangius merlangusķ -7b7-;őķ ou- ro| ŐTrisopterus es-
markiiķ -7b7-;őķ uor;-m rѴ-b1; ŐPleuronectes platessaķ
Ѵ;uom;1|b7-;őķ1ollom7-0ŐLimanda limandaķѴ;uom;1|b7-;ő
-m7 ]u; ]um-u7 ŐEutrigla gurnardusķ $ub]Ѵb7-;őĺ
2. SoleĹ$_bvbv1ollomvoѴ;ŐSolea soleaķ"oѴ;b7-;őĺ
3. Monkfish etc.Ĺ$_;v;-u;lomh=bv_ŐLophius piscatoriusķor_bb7-;őķ
ŔѴom] uo]_ 7-0ŕ ŐHippoglossoides platessoidesķ Ѵ;uom;1|b7-;őķ
ŔѴ;lom voѴ;ŕ ŐMicrostomus kittķ Ѵ;uom;1|b7-;ő -m7 Ŕb|1_ŕ
ŐGlyptocephalus cynoglossusķѴ;uom;1|b7-;őĺ
4. Poor Cod and RaysĹ $_;v; -u; roou 1o7 ŐTrisopterus minutusķ
-7b7-;őķv|-uuu-vŐAmblyraja radiataķ!-fb7-;ő-m711hoou-v
ŐLeucoraja naevusķ!-fb7-;őĺ





$_; $"7-|-;u;;|u-1|;7 -v bmm]ķ -umvou|_ķ!;b7ķ -m7
!ovv0;u]ŐƑƏƐƑőķ|ou;;-Ѵ|_;|o|-Ѵ1-|1_om|_;vu;=ou;-1_
o= |_; =b; ]uorv =ou |_; =buv| ŐƐƖѶѵŋƑƏƐƒő -m7 |_bu7 t-u|;u
ŐƐƖƖƐŋƑƏƐƒőĺo |_bv -Ѵ; u;Ѵ-|;v |o |_; |u;0bol-vv 7;mvb|





bv ;mo]_ ruob7;7; -vvl; |_-| 1-|1_-0bѴb| 1o;==b1b;m|v -u;
1omv|-m|o;u|bl;ĺ$_vķ;-1_;Ѵ;l;m|o=ytu;ru;v;m|v|_;Ѵo]|o
0-v;ƐƏo=|_;|o|-Ѵ0bol-vvŐ|omm;vr;uhbѴol;|u;vt-u;7ő=ouom;




































m;|lo;v|o-u7vƐ0-=-1|ouo=exp (ki);-1_;-uĺ);|-h;ki∈ [0,6]ķ 
-v|_;u;bvmo|l1_7b==;u;m1;ml;ub1-ѴѴb=ki]o;v-0o;ѵķb|_
$_;7b-]om-Ѵ;Ѵ;l;m|vo=Ri=-ѴѴ0;|;;m−1-m7Ɛb|_

















































































$_;;mv;l0Ѵ;lo7;Ѵru;7b1|bomv v_o1_-m];v bm |_;m1;u|-bm|
o= u;Ѵ-|b; 0bol-vvo;u |bl; =ou ;-1_ ]uoro= vr;1b;vķ bm1Ѵ7bm]
ruof;1|bomv=oѴѴobm]-=bv_bm]1Ѵovu;bmƑƏƐƓŐb]u;Ƒőĺ-1_rѴo|
v_ov|_;l-u]bm-Ѵrov|;ubou7bv|ub0|bomvo=;-1_;Ѵ;l;m|o=y(t)ķ=ou




















































































































ŐƏĺѶѶő0| b| bv Ѵo;u =oupoor cod and rays ŐƏĺƔƔő-m7 =ou |_;other 
demersalvr;1b;vŐƏĺƐƕőĺ
$_; ;mv;l0Ѵ; lo7;Ѵ -Ѵvo ľru;7b1|vĿ _-| _-rr;m;7 0;=ou;
|_;7-|-ĸ |_-| bvķ b| ]b;vrov|;ubou7bv|ub0|bomv =ou |_;-1|-Ѵ-Ѵ-
;v]b;m|_;blr;u=;1|7-|--m7|_;vblѴ-|ouumvĺmѴsole and 
common demersal-u;o|r|0vblѴ-|ouvrubou|oƐƖѶѵ-m7|_bvbv


















|o|-Ѵ7;l;uv-Ѵ0bol-vvm7;u |_;-vvlr|bom |_-| |_;]uorv_-7
|_; v-l; 1-|1_-0bѴb| 1o;==b1b;m|v Őb]u;ƒőĺ ]-bm |_;u; bv _b]_
m1;u|-bm| -0o| _;|_;u |_; 0bol-vv bѴѴ ]uo u;Ѵ-|b; |o |_;










for common demersal and monkfish etc.-u;rovb|b;Ѵ1ouu;Ѵ-|;7b|_
;-1_o|_;u ŐƏĺƑѶőķ-Ѵ0;b|;-hѴĺ$_bvv]];v|v|_-| Ѵ;-umbm]vol;-
|_bm]-0o| |_;common demersal ]uoroѴ7 |;ѴѴ ovol;|_bm]
-0o|monkfish etcĺ;m1;|_;lb;uvblѴ-|ou]b;vvol;bm=oul--





















































vr;1b;vĺouķb|bv|_;vlo=poor cod and rays and other demersalķ
-m7=ou"|u-|_Ƒķb|bv|_;vlvo=-ѴѴo=|_;]uorvĺvb|_|_;vblѴ--
|ouv|_-|7omo|ru;7b1|vr;1b=b1]uorvķ;-u;-0Ѵ;|obm=;u_-||_;v;
vblѴ-|ouvru;7b1|-0o| blrѴb1b|]uorv |_uo]_1ouu;Ѵ-|bomv Ѵ;-um;7
=uolo|_;uvblѴ-|ouvĺm|_bvv;mv;ķ|_;lb;ulo7;Ѵķ_b1_omѴru;-






















































































































Upper and lower quartiles of µ
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